Intrinsic damage to the major white matter tracts in patients with different clinical phenotypes of multiple sclerosis: a voxelwise diffusion-tensor MR study.
To apply voxelwise analysis of diffusion-tensor (DT) magnetic resonance (MR) tractography and T2-weighted MR lesion measurements to characterize intrinsic damage to the brain white matter (WM) tracts and the relation of this damage to the presence and location of focal lesions among the main clinical phenotypes of multiple sclerosis (MS). The study was conducted with institutional review board approval. Written informed consent was obtained from each participant. Brain dual-echo and DT MR images were obtained in 172 patients with MS (22 [13%] with clinically isolated syndromes [CIS] suggestive of MS, 51 [30%] with relapsing-remitting [RR] MS, 44 [26%] with secondary progressive MS, 20 [12%] with benign MS, 35 [20%] with primary progressive MS) and 46 healthy control subjects. Probability maps of the major brain WM tracts were produced. Between-group comparisons were assessed by using analysis of covariance. Compared with the healthy control subjects, the patients with CIS had significantly increased (P < .001) mean diffusivity, axial diffusivity, and radial diffusivity in the majority of WM tracts. The primary progressive MS group showed diffuse increases in mean, axial, and radial diffusivity, with fractional anisotropy (FA) damage involving the majority of WM tracts. No relevant difference in diffusivity measures was found between the CIS and RR-MS groups. Compared with the benign MS group, the RR-MS group had reduced FA values in all WM tracts and decreased axial diffusivity in the majority of tracts. The secondary progressive MS group had pronounced damage to the majority of tracts and, compared with the benign MS group, pronounced FA alteration of the tracts relevant for motor impairment. Voxelwise assessment of DT MR index abnormalities is a rewarding strategy for understanding the heterogeneity of clinical MS phenotypes.